Ubiquitin enzymes, ubiquitin and proteasome activity in blood mononuclear cells of MCI, Alzheimer and Parkinson patients.
Alzheimer's disease (AD) is a severe chronic neurodegenerative disease. During aging and neurodegeneration, misfolded proteins accumulate and activate the ubiquitin-proteasome system. The aim of the present study is to explore whether ubiquitin-activating enzyme E1, ubiquitin-conjugating enzyme E2, ubiquitin or proteasome activity are affected in peripheral blood mononuclear cells (PBMC) of AD, mild cognitive impairment (MCI) and Parkinson's disease (PD) patients compared to healthy subjects. PBMCs were isolated from EDTA blood samples and extracts were analyzed by Western Blot. Proteasome activity was measured with fluorogenic substrates. When compared to healthy subjects, the concentration of enzyme E1 was increased in PBMCs of AD patients, whereas the concentration of the enzyme E2 was decreased in these same patients. Ubiquitin levels and proteasome activity were unchanged in AD patients. No changes in enzyme expression or proteasome activity was observed in MCI patients compared to healthy and AD subjects. In PD patients E2 levels and proteasomal activity were significantly reduced, while ubiquitin and E1 levels were unchanged. The present investigation demonstrates the differences in enzyme and proteasome activity patterns of AD and PD patients. These results suggest that different mechanisms are involved in regulating the ubiquitin-proteasomal system in different neurodegenerative diseases.